1 WHAT IS CLAIMED IS: 

2 1. An invert emulsion drilling fluid comprising 

3 an oleaginous/continuous phase 

4 

5 

6 a weighting agent. 

8 

9 



a non-oleaginous discontinuous phase 

a surfactant/is a fatty acid ester of diglycerol or triglycerol, and 



2. 



A The invert emulsionirilling fluid of claim 1 wherein the surfactant is a di-fatty 
acid ester of diglycerol and/wherein fatty acid has the formula RC0 2 H in which R is an 
10 alkyl or akenyl having 10 Jo 20 carbon atoms. 

\\ 3 The invert emul/on^ng fluid of claim 1 wherein the surfactant is a di-fatty 

13 acid ester of triglycero/and wherein fatty acid has the formula RC0 2 H in which R is an 

14 alkyl or akenyl having/ 10 to 20 carbon atoms. 

!6 4 The drilling fluid of claim 1 wherein the oleaginous fluid is selected from diesel 
17 oil, mineral oil, synthetic oil, ester oils, glycerides of fatty acids, aliphatic esters, aliphatic 
y 18 ethers, aliphatic acetals, or other sv/ch hydrocarbons and combinations thereof. 



20 5 The drilling fluid of claii 1 wherein the non-oleaginous phase is selected from 

21 fresh water, sea water, brine, aqieous solutions containing water soluble organic salts, 

22 water soluble alcohols or water/soluble glycols or combinations thereof. 

24 6. The drilling fluid of /claim 1 wherein the weighting agent is a water soluble 

25 weighting agent or a water insoluble weighting agent or combinations thereof. 

26 / 

27 7. The drilling fluid of/claim 6 wherein the water insoluble weighting agent is 

28 selected from barite, calciti, mullite, gallena, manganese oxides, iron oxides, or 

29 combinations thereof. / 

30 ' 
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8 Thedrillingfluidof^ 

from water soluble salts of ziri iron, barium, calcium or combinations thereof. 



ThedxillingfluidofcLlwhereinmesurfac^ 
diisostearate or polyglycerylp diisostearate. 

■ 10. An invert emulsion drilling fluid comprising 
an oleaginous continuous phase 



o a non-oleaginous discontinuous phase, 



9 
10 
1 

12 atoms, and . 

a weighting agent.' 



yQ 13 a weighting agenxj 

fy 



The drilling fluid of cjaim 10 wherein the surfactant is po.yg.ycery.-2 
16 diisostearate. 



14 

15 11. 



17 i 

18 /12. An invert emulsion drilling fluid composing 

1 9 an oleaginous continuous phase 

20 a non-oleagiijousMiscontinuous phase, 

21 



a non-oleaginousMiscontinuous pncu>c, 

a biodegrad b JsurfacU.n, including a di-fatty acid ester of triglycero. and 
22 M fn^&b^^*^** n ™ Ml1 ™ 



23 20 carbon atoms, and 



24 a weighting agent. 

I U. The drilling fluid L claim 12 wherein the surfactant is poly g lyceryl-3 
^ lf ^j 27 diisostearate. / 

29,^ A method of formulating an invert emulsion drilling fluid, said method 
30 comprising: \ 
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a weighting agent, wherel the biodegradab.e surfactant includes a fa«y acd ester of 

dJL « i*- t — • to fom - invert emulsion " 

phase. 

; a di-fatty acrd ester of diglyfl and wherein fa«y acid has the fomnua R CO,H 
which R is an alkyl or akenyl haWlO to 20 carbon atoms 




u 
Q 
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7 
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is a di-fatty acid ester of triglycerol and wherein fa«y. acid has the — RCO,H 
which R is an alkyl or aken/l having 10 to 20 carbon atoms 

e^aliphaticacetaisjothersuchhydrocarbons and combinations thereof. 
'I THemethodofiaimUwhereinfl.enon.o.eaginousphaseisse.ectedfromfresh 

soluble alcohols or water soluble glycols or combinations thereof. 



{ } Theme^odiclaimlBwhereintheweightingagentisawatersolubleweighting 
agent or a water inslble weighting agent or combinations thereof. 
# ^emejofclaim.Swhereinutewaterinsolubleweightingagentissclected 

thereof. j 
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, • ' ^ The method of claim 1 8 ^herein the water soluble weighting agent is selected 
2 from water soluble salts of zincJiron, barium, calcium or combinations thereof. 



subterranean hole with an invert emulsion drilling fluid, 



3 m- 

4 / y(. A method of drilling a : 

5 said method comprising: 
mixing an oleaginous fluid, a non-oleaginous fluid, a biodegradable surfactant, 

and a weighting agent to foi an invert emulsion, wherein the biodegradable surfactant 
includes a fatty acid ester o diglycerol or triglycerol in amounts sufficient to form an 
invert emulsion in which tie oleagmous fluid is the continuous phase and the non- 
oleaginous fluid is the discontinuous phase, and 

drilling said subterranean hole using said invert emulsion as the drilling find. 

^| The method of claim 20 wherein the a fatty acid ester of diglycerol or triglycerol 
is a di-fatty acid ester of diglycerol/and wherein fatty acid has the formula RC0 2 H m 
15 which R is an alkyl or akenyl havini 10 to 20 carbon atoms. 

4* The method of claim 20 ferine a fatty acid ester of diglycerol or triglycerol 
is a di-fatty acid ester of triglyc'erol and wherein fatty acid has the formula RC0 2 H m 
which R is an alkyl or akenyl haVing 10 to 20 carbon atoms. 

^ The method of claim 20 wherein the oleaginous fluid is selected from diesel oil, 
mineral oil, synthetic oil, ester oils, g/ycerides of fatty acids, aliphatic esters, aliphat. 
ethers, aliphatic acetals, or other such hydrocarbons and combinations thereof. 

$ The method of claim 20 w/erein the non-oleaginous phase is selected from fresh 
water, sea water, brine, aqueous solutions containing water soluble organic salts, water 
soluble alcohols or water soluble/ glycols or combinations thereof. 

^ The method of claim 2(4 wherein the weighting agent is a water soluble weighting 
agent or a water insoluble we/ghting agent or combinations thereof. 
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The method of claim J wherein the water insoluble weighting agent is selected 
Ubante^^ 



1 ' V 
2 
3 

4 thereof. 

5 »a An 

6 
7 



9 



9 IK method of c.ahfr wherein the water solubie weighting agent is seiected 
ton water so.uble salts oflzinc, iron, barium, caicium or combinations thereof. 

|? A method of ding a subterranean weU with an invert emuision driMng fluid, 

10 said method comprising:/ 

mixing an JL fluid, a non-o.eaginous fluid, a biodegradab, s— 

which R is a, a J or a.envi havrng .0 to 20 carbon atoms and wherem * 

n ^^irculatingLinvertemulsionwithinsaidsubterraneanwenand 

19 . ariUmgJsubterraneanweUusingsaidinvertemu.sionastitedril.ingflu.d. 

22 ester. 

I % Thememodofciaim^whereinmefanyacidesterofdigiyceroiispolygiyceryi- 
25 2 diisostearate. / 

30 and a weighting agent toL an invert emuision, wherein the biodegradabie surfactant 
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wbich R is an aM o afceny. having .0 to 20 ebon atoms and where, * 
biodegradaMe surface sin amounts sufficient to form an invert emuls^m whtch the 

PhaSe ' circulating said/invlLnulsion within said subterranean well and 

dnlhng said subterranean well using said invert emuision as Ore drilling ft* 



9 
10 

1^13 3 diisostearate. / 
14 
15 
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